Chemical modification of cytochrome b5, cytochrome c and myoglobin with diethylpyrocarbonate.
Cytochrome b5 is required for the cytochrome P-450 LM2 catalyzed oxidation of the anesthetic methoxyflurane. The ability of cytochrome b5 to support methoxyfluorane oxidation is affected by treatment with diethylpyrocarbonate, a reagent that at neutral pH is relatively specific for histidine residues. This inactivation of cytochrome b5 is reversed with hydroxylamine, which also suggests but does not prove histidine involvement. The studies reported in this paper were undertaken to determine whether histidine modification was involved in the decrease in effectiveness of cytochrome b5, or whether the inactivation could be attributed to modification of another amino acid. Our experiments demonstrate that diethylpyrocarbonate inactivates detergent-solubilized cytochrome b5 by modifying the axial histidines and displacing the heme. Because of the unexpected ease with which diethylpyrocarbonate displaced the heme from cytochrome b5, this same process was investigated in two other hemoproteins, cytochrome c and myoglobin. Diethylpyrocarbonate could not dissociate the heme from cytochrome c, whereas the heme was lost from myoglobin even more readily than from cytochrome b5.